Tayassuids exhibit little sexual dimorphism. Sex-related craniomandibular variation was tested in 2 tayassuid species with regard to morphology and function. We analyzed skull features from 61 adult and 37 subadult white-lipped peccaries (Tayassu pecari) and 49 adult collared peccaries (Pecari tajacu) of both sexes. Seventeen skull measurements were used for the morphological characterization, and from these, indexes were obtained for the functional analysis of bite performance (temporal and masseter muscular systems) and head elevation (semispinalis capitis/complexus muscular system). Skull sexual dimorphism of the 2 species and 2 age groups were evaluated independently through discriminant function analysis (DFA), principal component analysis (PCA), and univariate methods. The DFA characterized a slight secondary sexual dimorphism in adult T. pecari and P. tajacu skulls and provided sex classification functions. However, no sexual variation was detected in skull function of adults in either species. Nevertheless, subadult males and females of T. pecari displayed marked morphological and functional skull variation. Subadult females displayed greater skull robustness, and their force indexes indicate an enhancement on bite strength and in head elevation. This could suggest ecomorphological dissimilarities between subadult male and female T. pecari. The sexual precocity of the females reported in the literature could be the main determinant of the marked morphofunctional variation among the T. pecari subadults. These sexual differences in skull morphology seem to become reduced as males mature.
competition or female attraction (Berglund et al. 1996 ). An alternative, although controversial, hypothesis would be to consider sexual differentiation as resulting from character decoupling in response to intraspecific competition for resources (Fairbairn 1997) . For primates, for instance, the use of resources related to diet can account for the variance in sexual dimorphism (Cheverud et al. 1985) . The small amount of variation associated with mating system indicates that sexual selection resulting from male-male competition in this group is not the major factor affecting the variance (Cheverud et al. 1985) . Among ungulates size sexual dimorphism coevolved with polygyny from monogamous ancestors (Pérez-Barbería et al. 2002) , and size-monomorphic species generally live in mixed sex groups or pairs displaying similar social and habitat preferences and behaviors (Ruckstuhl and Clutton-Brock 2005) . Sexual dimorphism in body length or body size could allow males and females to access different food items (Conradt 2005 ), but differences in skull features in less size-dimorphic species could be involved in resource partitioning between sexes. These differences could be important, especially for peccaries, which live in mixed groups.
The main skull features associated with dimorphic sexual patterns in T. pecari and P. tajacu are the larger width and height of the canine teeth and the longer alveolus in males, although females display greater general skull robustness associated with the width of the braincase and lambdoidal crest. However, some consensus exists that sex determination on the basis of these traits is not foolproof, because reasonable overlap of dimensions between males and females has been observed (Herring 1972; Mayer and Brandt 1982; Woodburne 1968; Wright 1993) . Wright (1993) studied the evolution of the sexual dimorphism in the canine teeth and zygomatic processes among fossils of Miocene Tayassuinae and extant species. Despite the presence of few sexually dimorphic fossil species, extant species experienced a reduction of morphological variation between the sexes, accompanied by a reduction of sexual competition (Wright 1993) . Miller (1970) found sex-related differences in main skull length, main skull width, ratio between skull length and skull width, and angle of the skull of the collared peccary. Lochmiller et al. (1984) proposed a method to identify sex and age from the pelvic girdles of P. tajacu after he asserted that determining sexual differentiation from skull remains was not possible. Hellgren and Ruthven (2007) and Lochmiller et al. (1986 Lochmiller et al. ( , 1987 reported some slight variation between adult male and female collared peccaries, but their general perception about this species was that P. tajacu is sexually monomorphic.
Tayassuid craniomandibular function is characterized by orthogonal chewing movements due to the hingelike jaw condyles and to interlocking between the vertically oriented canines. The molar teeth are usually simple bunodont (Herring 1972; Kiltie 1981 Kiltie , 1982 . The temporal, masseteric, and pterygoid muscle groups are associated with in-force on the action arms of the dental bone (Kiltie 1982 ; Pérez-Barbería and Gordon 1999b; Radinsky 1981a Radinsky , 1981b Radinsky , 1982 .
In ungulates the masseter (pars profunda and pars superficialis) and the pterygoideus internus muscles are the main contributors to mandibular occlusion. The muscles from the zygomaticomandibularis (rostralis and caudalis) complex, due to a smaller moment-arm, complement the masseteric complex and actions of the pterygoideus internus. The temporal muscle group (temporalis profundus and superficialis) stabilizes the mandible (Pérez-Barbería and Gordon 1999b; Turnbull 1970) . However, tayassuids display a conspicuous configuration in which the temporalis muscle complex has a marked role, shown by the robust coronoid process and the large temporal fossa. Also, the tooth row in this group is nearly aligned with the articular condyle, differently from other ungulates, in which a difference in the height of these 2 structures is apparent (Greaves 1978 (Greaves , 1980 Janis 1995; Maynard-Smith and Savage 1959; Turnbull 1970) . This configuration of the temporal muscle mechanical system, associated with a hingelike jaw articulation (with pre-and postglenoid processes) and interlocking canines, confers to tayassuids a unique skull morphology, characterized by a powerful orthogonal bite (Herring 1972; Kiltie 1981 Kiltie , 1982 .
Ecomorphologically, bite force seems to be related to niche partitioning between sympatric species of tayassuids (Kiltie 1982; Olmos 1993; Sicuro and Oliveira 2002) . The bite force of T. pecari is potentially superior to that of P. tajacu (Kiltie 1982; Sicuro and Oliveira 2002) . This determines, to some degree, the food items accessible to each species according to their hardness, which contributes to resource partitioning between them (Beck 2006; Bodmer 1991; Fragoso 1999; Olmos 1993) . Sicuro (1996) and Sicuro and Oliveira (2002) also related the optimization of the head elevation system to the soil-digging habit exhibited by tayassuids and suids during their foraging. A positive correlation exists between the potential out-force associated with the muscle semispinalis capitis (also cited as complexus muscle) and the depth of dug soil. For instance, the potential performance of the semispinalis capitis muscle mechanical system of feral hogs (Sus scrofa) in Brazilian Pantanal is superior to that estimated for sympatric tayassuids, despite the hogs' longer rostrum (i.e., a larger out-force moment arm). Feral hogs can dig 3 times deeper and in much wider areas than the tayassuids. Accordingly, Sicuro (1996) and Sicuro and Oliveira (2002) hypothesized a direct relation between the morphofunctional enhancement of the semispinalis capitis/complexus muscle system and the greater potential of the feral hogs to reach underground resources compared with the tayassuids. Therefore, occasional variations in the mandibular and nuchal musculature mechanics between male and female tayassuids eventually could lead to differences in the intraspecific use of resources (Pérez-Barbería and Gordon 1999a).
Our goal was to assess secondary sexual dimorphism in T. pecari and P. tajacu while evaluating potential differences in skull function between males and females. Subadult male and female T. pecari also were examined to track the development of skull morphology and function.
MATERIALS AND METHODS
Specimens.-Morphometric analyses were conducted with skulls of T. pecari (adult males: n 5 35; adult females: n 5 26; subadult males: n 5 18; subadult females: n 5 19) and P. tajacu (adult males: n 5 25; adult females: n 5 24) deposited in the collections of Museu Nacional, Universidade Federal do Rio de Janeiro (MN), Museu de Zoologia da Universidade de São Paulo (MZUSP), and Museu de História Natural Capão da Imbuia, Curitiba (MHNCI) in Brazil. Specimens (see Appendix I) came from different Brazilian ecogeographic regions, reducing the bias related to the influence of geographic morphological variation. The sample of adult white-lipped peccaries (T. pecari) is composed equally of individuals from 3 main ecoregions, central savanna region (Cerrado), Atlantic Forest, and Amazon region. The same diversity of geographic regions is represented by collared peccaries (P. tajacu). However, because of the scarcity of material, subadult T. pecari are composed mainly of individuals from the Atlantic Forest (89%), followed by specimens from the Cerrado (8%) and Amazon (3%). Only collection specimens whose sex was identified were analyzed. The subadult collared peccaries (P. tajacu) were not included in this study because of the lack of material in the collections at the time of our data sampling. Age classification was defined qualitatively by the presence of an erupted M3 (Margarido 2001; Margarido et al. 2007 ).
Skull measurements.-We conducted 17 measurements of the distance between landmarks for the morphometric characterization of the individual skulls ( Fig. 1 and Appendix II). The small distances between the skull landmarks were taken with a Mitutoyo digital caliper (150 mm, model 500-151, resolution 0.01 mm; Mitutoyo, Tokyo, Japan) and the larger measurements with a Mitutoyo analogical caliper (500 mm, model 534-106, Vernier scale 0.02 mm). Measurements were based on Emerson and Radinsky (1980) , Kiltie (1982 Kiltie ( , 1984 Kiltie ( , 1989 , Pérez-Barbería and Gordon (1999b) , Radinsky (1981a Radinsky ( , 1981b Radinsky ( , 1982 , Sicuro and Oliveira (2002), and Wetzel (1977) , focusing on the comparison of skull morphology and function for male and female peccaries.
The craniomandibular function was focused on the mechanics of the temporal and masseter muscle groups. The jaw function was simplified to a 2-dimensional lever system with 2 in-force arms (coronoid and angular processes, in relation to the jaw condyle) and the jaw length (condyle to m1 length [CM 1 L]) as out-force arm. The dimensions of the muscle origins in the skull were used in equations of static equilibrium (sum of the moments equal to zero) to estimate the potential bite force for a given morphological design (Kiltie 1982; Radinsky 1981a Radinsky , 1981b Sicuro and Oliveira 2002, 2011) . A similar approach was used to infer the mechanical system of the head elevation, where the in-force arm is the distance between the occipital condyle and the superior limit of the lambdoidal crest (OCH), and the out-force arm is the condylobasal length (Fig. 1) . Practical limitations characterize this kind of model, such as occasional differences in muscle architecture (e.g., degree of pennation, the particularities of origin and insertion of tendons, and aponeuroses angles) or the different responses in contractions of muscle fibers, neither of which can be assayed (Gans and Bock 1965; Gorniak and Gans 1980; Weijs 1980; Wieshampel 1993) . However, this functional model is particularly useful when used to compare phylogenetically close species and those with similar skull morphologies (Bryant and Russell 1995; Bryant and Seymour 1990; Christiansen and Adolfssen 2005; Davis et al. 2010; Hildebrand 1988; Therrien 2005) . Thus, small variations in the muscular architecture-whose effect in muscular function is not always clear (Gans and Bock 1965) -are not worth consideration in light of the marked alterations in skull morphofunctional features along different adaptive trends.
Only the masseteric and temporal muscle groups were considered for the jaw mechanics analyses. The pterygoideus muscle was not included because of its origin region in the basicranium being difficult to determine. Furthermore, this muscle group has an equivalent action to the masseteric complex in the buccal side, besides similar dimensions to the latter, according to dissections conducted by Sicuro (1996) .
The head elevation is related to the function of the semispinalis capitis/complexus muscle group. The semispinalis capitis muscle originates in the transversal processes of the cervical vertebrae and is inserted in the nuchal portion of the lambdoidal crest (Getty 1975; Gray et al. 1977) , and its osteological scar is evident on the posterior part of the lambdoidal crest. The action of this muscle group is related to the sagittal elevation of the head. In tayassuids and suids its performance is correlated with soil-digging activity during foraging (Sicuro and Oliveira 2002) .
In this study the static equilibrium equations applied to infer the muscular systems are called force indexes (Appendix II). They are linear estimators of the potential of force according to the morphology of the skull features related to the muscle's mechanical systems. Their efficiency as a functional model is determined by the amount of morphological information included in their computation. The force indexes related to the action of the temporal and masseteric muscular systems were corrected by the inclusion of the information of the second moment of the transversal section area of the dentary bone (SMA) at m1. The SMA is the magnitude of bending strain a Statistical approach.-Three groups of data were considered independently for evaluation of sexual dimorphism: adult T. pecari, subadult T. pecari, and adult P. tajacu. The agedependent morphological variation in both sexes of T. pecari was tested initially through skull measurements. Data were log-transformed to reduce intrinsic variability. Frequency distributions were tested for normality (Shapiro-Wilk W-test), homoscedasticity (Levene test), kurtosis, and skewness, and then data were analyzed using univariate and multivariate approaches (Manly 1994; McGarigal et al. 2000; Sokal and Rohlf 1995) .
Pairwise comparisons between males and females and age classes were made on 17 skull measurements using Student's t-test. To assess the multivariate influence of the anatomical features on sexual dimorphism groups were analyzed independently with discriminant function analysis (DFA). The aim of the DFA is to determine which variables better discriminate between 2 or more a priori defined groups and to present a mathematical tool to estimate the sex of a given tayassuid specimen on the basis of few skull measurements. A backward stepwise procedure was used to remove variables with little influence (on the basis of Wilks' l) on the discrimination of the groups. Thus, only the most relevant skull measurements were kept and used to classify sex. The canonical roots obtained after the analysis were interpreted according to the contribution of each skull measurement (variable loadings) and the distribution of the scores of the specimens. The canonical roots allowed for the comprehension of the morphological space of the groups according to the skull features measured.
The corrected force indexes related to the jaw muscles (CFTM 1 and CFMM 1 ) and the force index of the nuchal muscles involved in the head elevation (FNM) were subjected to direct univariate comparisons between males and females of each group. We also used the principal component analysis (PCA) to assess the differences on the skull function between males and females, according to the standardized force indexes of the temporal, masseter, and nuchal muscle mechanical systems. The PCA is an exploratory technique to identify the linear maximum variance among variables. Thus, each principal component (PC) encloses the variables with the same direction of variation, and the different PCs are orthogonal among themselves. The differences between groups were tested through pairwise comparison (t-test) of their PC scores. Analyses were performed through Statistica version 8 (StatSoft, Inc., Tulsa, Oklahoma).
RESULTS
Age-dependent morphological variation.-Adult and subadult T. pecari displayed significant morphological differences, indicating congruence between the morphometric approach and the qualitative classification related to the M3 eruption. According to the pairwise comparisons of the skull measurements, adult males were significantly larger than subadult males (Table 1 ), but no difference was found in jaw width at m1 (JWM 1 ). Among white-lipped peccary females adults also were larger than subadults on almost all skull measurements analyzed (Table 2) , although no significant differences were found on the JWM 1 and lambdoidal crest width (LCW).
Sexual morphological variation.-Comparisons between adult males and females of T. pecari showed differences only in relation to tooth row length (TRL), which was longer in females (t 51 5 3.69, P , 0.001; Tables 1 and 2 ). Other variables did not differ by sex (P-values ranging from zygomatic arches width [ZAW]: t 56 5 1.76, P . 0.12 to condylobasal length [CBL]): t 52 5 0.02, P . 0.98).
Subadult female white-lipped peccaries were larger than subadult males in the measurements related to skull width and height and dental bone robustness (Tables 1 and 2 ). Sexual Among adult collared peccaries (P. tajacu), sexual dimorphism was observed only in the ZAW, where males showed a larger size than females (t 47 5 2.03, P , 0.05; Table 3 ). Other skull measurements did not differ (P-values ranging from MSL: t 47 5 1.69, P . 0.10 to SL: t 47 5 0.01, P . 0.99). Therefore, different from the nondimorphic adults and the broad-faced young females of T. pecari, adult male P. tajacu seem to have a more robust skull than the females.
The DFA conducted with the 3 groups, adult T. pecari, subadult T. pecari, and adult P. tajacu, indicated the skull features most related with the sexual dimorphism. Mahalanobis distances between the individuals to the group centroids were used as a basis for calculating percentages of proper classification of sex. In most cases the DFA sex classification of the specimens showed coherence with the museum records. Some misclassifications were detected in relation to the a priori sex classification: 19.7% of the total sample of the 3 groups of peccaries (n 5 127). However, this is quite common in this kind of analysis and can be estimated from the generated probabilities. For instance, a specimen previously identified in the collections as male had a 58% chance of being classified female and 42% chance of being classified male. The skull design of these individuals is likely at the overlapping area between the morphological spaces of the genders. Nevertheless, in some cases (6.3% from the total sample) the individuals presented probabilities .80% of belonging to the opposite sex group. The sex of these specimens could have been recorded incorrectly at the zoological collections. If these individuals had been assigned previously to their correct sex groups, the general rate of misclassifications would be much lower. Regardless, the DFA correctly discriminated the specimens of the 3 groups according to their sex in most cases. A marked distinction was seen between male and female adult T. pecari (Wilks' l 5 0.547, F 6, 38 5 5.25, P , 0.001) when 6 skull measurements were considered together: SL, CBL, MSL, CM 1 L, MMA, and TRL. The classification functions correspond respectively to T. pecari (males) Only 1 canonical discriminating root was obtained, and the variable loadings denoted the association of the skull measurements with this root (Table 4 , Fig. 2A ). The canonical scores and the measurements associated with root 1 indicated that adult females of T. pecari showed larger dimensions than the males for SL, distance between the jaw condyle and the tip of angular process (MMA), CM 1 L, and, mainly, TRL. Male white-lipped peccaries, however, presented a larger MSL. Nevertheless, the MSL loading on this canonical root was too small and indicates the small contribution of this skull feature to sexual dimorphism in adult T. pecari.
Subadult male and female individuals of T. pecari also could be differentiated by DFA. The backward stepwise procedure maximized the differentiation between sexes on the basis of 5 skull measurements (Wilks' l 5 0. Fig. 2B ), subadult female white-lipped peccaries showed a larger SL, RWP 2 , OCH, and, mainly, distance between the jaw condyle to the tip of the angular process (MMA) than males. TRL, which appeared more developed in subadult males, displayed the lowest loading among the skull measurements related to the sexual dimorphism.
Multivariate analysis of adult P. tajacu allowed sex classification of individuals on the basis of 5 skull features (Wilks' l 5 0.569, The canonical root found in the analysis of P. tajacu males and females displays an association of the skull measurements with high loadings in opposite directions (Table 6 ). This indicates that sexual dimorphism in this species is represented not only by unidirectional size variation but also by allometric variation between skull features by gender. The canonical scores indicated that, despite females displaying a larger MSL, CM 1 L, and JWM 1 , males are distinctive because of a marked development of the ZAW (Fig. 2C) . These data are consistent with the results of the univariate analyses.
Sexual dimorphism and function.-The analysis of the force indexes generated distinct results according to the tayassuid groups. The univariate comparison of the force indexes of the muscle systems of the masseter (CFMM 1 ), temporal (CFTM 1 ), and the nuchal semispinalis capitis (FNM) indicated that no significant functional differences according to the sex are found in either adult white-lipped peccaries or adult collared peccaries. We observed the same in the multivariate analyses between sexes of adult T. pecari (Wilks' l 5 0.873, F 3, 28 5 1.35, P . 0.27) or adult P. tajacu (Wilks' l 5 0.907, F 3, 41 5 1.41, P . 0.25). Therefore, despite the existence of morphometric differences on skull designs related to secondary sexual dimorphism, these variations do not alter the potential skull-jaw function in adult tayassuids.
Subadults of T. pecari, however, displayed a marked variation on bite and head elevation according to sex. Females presented higher values related to the enhancement of the muscle mechanics of the temporalis (CFTM 1 : t 33 5 2.41, P , 0.02), masseter (CFMM 1 : t 33 5 3.36, P , 0.001), and semispinalis capitis muscles (FNM: t 34 5 3.61, P , 0.001) than the males. Likewise, the DFA indicated significant sexual differences in the force indexes of mandibular and nuchal strength among subadults (Wilks' l 5 0.619, F 3, 30 5 6.17, P . 0.01).
The PCA results of the sex-dependent variations in jaw mechanics of T. pecari subadults are presented in Table 7 . The individual scores were plotted in a Cartesian diagram where the axes correspond to the PCs (Figs. 3A and 3B ). The first PC can be interpreted as the total bite force at the first molars and performance of the head-elevation muscles. The second PC showed the force index of the temporal mechanical system in an opposite direction to the action of the nuchal muscle. PC 3 highlighted the action of the masseteric muscle group.
Only PC 1 scores indicated significant sex-related differences between T. pecari subadults (t 32 5 4.36, P , 0.0001), suggesting that the functional differences were related only to the higher bite strength of the females. However, we could not detect the presence of dissimilar mechanics in the sagittal elevation of the head according to sex, because the sexes do not differ according to PC 2 scores (CFTM 1 and FNM). Furthermore, the sexes do not differ in optimization of one mandibular muscle group over another; i.e., in how the bite was performed as a result of muscular mechanics. Thus, the difference on bite force indexes between male and female T. pecari subadults seems to be a functional reflection of the allometry of the female skull robustness previously detected in the morphological analyses.
DISCUSSION
Sexual dimorphism in ungulates does not depend solely on the phenomenon of sexual selection (Loe et al. 2003) . Adult males tend to be larger than adult females in most species of ) . The particular demands between males and females also could explain morphological differences in dental wear (Loe et al. 2003 ) and the mandible and skull (Pérez-Barbería and Gordon 1999b). Despite multivariate analyses of skull measurements detecting sexual dimorphism in T. pecari and P. tajacu, a marked degree of similarity exists between adult forms. The skull sexual dimorphism among adult T. pecari and T. tajacu is subtle (Herring 1972; Lochmiller et al. 1987; Miller 1970; Wright 1993) . This would indicate a high degree of isometry in skull morphology between sexes among adult peccaries, except for particular features highlighted in the analyses we conducted. According to the univariate analyses, adult female T. pecari only presented a longer TRL than males. These results are not in accordance with Herring (1972) regarding differences in braincase width and lambdoidal crest width. Nevertheless, Herring (1972) concluded that no obvious sexual differences in these skull measurements exist for this species. Our results indicate that subadult females of T. pecari are larger than males on measurements mainly related to skull width and height and dental bone robustness, but no differences were found on the anterior-posterior measurements. Consequently, these allometric patterns give a wider appearance to the head of subadult white-lipped females. These results corroborate observations of Herring (1972) regarding a generally wider skull in white-lipped peccary females. However, such differences are valid only for subadult individuals. Thus, it is possible that subadult forms were part of that author's sample.
In contrast to the nondimorphic adults and broad-faced young females of T. pecari, adult males of P. tajacu seem to have a more robust skull in transversal plane than females. This is in accordance with the size difference of 21% between male and female P. tajacu pointed out by Dubost et al. (2003) . However, the slight size-related sexual dimorphism indicated by Dubost et al. (2003) in adult T. pecari (9%) seems to have no influence on skull morphology between the sexes as detectable by univariate statistical analysis. In spite of that, the DFA classification functions presented here can be used as a tool to infer the sex of additional specimens of these species on the basis of few skull features.
Functionally, adult males and females of T. pecari and P. tajacu do not display variations in jaw occlusion and headelevation performances, indicating their similarity in bite force at m1 and the nuchal muscle system. Therefore, no functional evidence has been found to support the hypothesis of intraspecific differences in ecomorphology of adult males and females of both species.
Peccaries live in mixed-sex groups and do not display habitat segregation between sexes. The absence of spatial sex segregation is a relatively broad pattern, with some notable exceptions, found in mammals that live in groups and exhibit low sexual dimorphism, particularly in body size (Ruckstuhl and Clutton-Brock 2005) . Social segregation can occur in the absence of habitat segregation (Ruckstuhl and Neuhaus 2005) , but peccaries are highly social animals and use strong-smelling musk and a complex system of vocalization and scent to reinforce sociability (Byers and Bekoff 1981; Dubost 2001; Nogueira et al. 2007; Sowls 1997) . Adult and subadult males show little agonistic interaction within the herd, actively participating in the protection of females and infants and positioning themselves at the periphery in risk situations (Byers and Bekoff 1981; Margarido 2001; Sowls 1997 . Dominance relationships in P. tajacu are not evident, and literature on the subject remains unresolved (Byers and Bekoff 1981; Nogueira et al. 2007; Sowls 1997) . Sowls (1997) reported that females display agonistic behaviors more frequently, suggesting their dominance over males. It is likely that both species have distinct hierarchies among males and among females (Dubost et al. 2003; Dutertre et al. 2001) , although that does not exclude the existence of a total hierarchical dominance relationship. The phylogeny presented by Wright (1993) indicates the closeness between C. wagneri and P. tajacu, and both with a more remote relation with T. pecari and Platigonus. The recent mitochondrial and nuclear DNA sequences analysis proposed by Gongora and Moran (2005) showed white-lipped peccaries and chacoan peccaries (C. wagneri) as sister groups. In both cases these 3 extant species seem to be exposed to similar selective pressures for the reduction of the sexual dimorphism. The morphofunctional likeness between sexes suggests a marked evolutionary trend among tayassuids to stabilize selection and constrain sexual dimorphism. This could be postulated both from the heterogeneity in the dominance relationships between sexes and the absence of unequivocal ecomorphological mechanisms to reduce the competition for resources. The results suggest the possibility that gender differences in diet quality or composition might be involved in the patterns of coexistence. Bite performance, which has an important role in niche partition between sympatric species (Bodmer 1991; Kiltie 1982; Olmos 1993; Sicuro and Oliveira 2002) , showed no differences between adult males and females within the tayassuid species.
Subadult white-lipped peccaries show a marked sexual distinction in the morphological and functional analyses. The observed differences are more related to skull robustness in females than to variations linked to sexual size dimorphism (Fairbairn 1997) . In contrast, skull sexual allometry has a marked influence in the functional mechanics of bite force and, to some extent, in the nuchal elevation capacity (associated with foraging habit of soil digging) of T. pecari females. This robustness, associated with the dimensions of the skull's transversal axis, is also manifested in adults, although it is not functionally significant as in subadults. In southern Brazil the precocious participation of T. pecari females considered juvenile and subadult as sexually active individuals has been reported (Margarido 2001; Margarido et al. 2007 ). Subadult males, however, would not be sexually active individuals in the herd. These data suggest that body development of T. pecari females could be different from that of the males, leading to a high degree of dimorphism between subadult individuals, with effects on skull morphology as detected in our study. Accordingly, Dubost et al. (2003) pointed out that females of both species are larger than males in the first stages of growth (the first 3 months for collared peccaries and 8 months for white-lipped peccaries). However, when males become sexually active, they became heavier than females (Dubost et al. 2003) . Nevertheless, these investigators indicated that sexual activity occurs much later in both sexes of the 2 species than postulated by Margarido (2001) and Margarido et al. (2007) .
At least for white-lipped peccaries females are reported as being reproductively precocious (Gottdenker and Bodmer 1998; Margarido 2001 ). Broader differences in energetic demands might exist between subadult males and females than in adults. This could explain the morphological differences and consequent functional maximization estimated for the bite of T. pecari subadult females. Our analyses indicate that functional elements support the hypothesis of ecomorphological differences in the use of resources between subadult male and female white-lipped peccaries. However, no conclusive data about the existence or absence of sex-or age-related dietary differences exist for this species.
RESUMO
Os taiassuídeos apresentam um dimorfismo sexual pouco evidente. Foram analisadas características cranianas de machos e fêmeas de queixadas (Tayassu pecari), 61 adultos e 37 subadultos, e 49 catetos adultos (Pecari tajacu) em relação à morfologia e à funcionalidade. Dezessete medidas cranianas foram utilizadas para a descrição morfológica e, destas, foram obtidos índices para a análise funcional da mordida (sistemas musculares temporal e massetérico) e elevação da cabeça (sistema muscular semispinalis capitis / complexus). O dimorfismo sexual craniano das duas espécies e dos dois grupos etários foi avaliado independentemente através da análise de função discriminante (DFA), análise de componentes principais (PCA) e métodos univariados. O dimorfismo sexual secundário nos crânios de adultos de T. pecari e P. tajacu detectado pela DFA permitiu a obtenção de funções de classificação sexual. Entretanto, pouca variação associada ao sexo foi detectada na morfologia e sem consequências relevantes à mecânica craniomandibular das formas adultas das duas espécies. Subadultos de T. pecari, no entanto, apresentaram uma marcada variação de natureza sexual na morfologia e funcionalidade cranianas. As fêmeas subadultas exibiram uma maior robustez craniana e seus índices de força indicaram um arranjo morfológico que lhes propiciaria uma mordida potencialmente mais forte. A precocidade sexual das fêmeas, descrita na literatura, pode ser o principal fator para a acentuada variação morfofuncional entre os subadultos de T. pecari. Tais diferenças tendem a se reduzir com o amadurecimento sexual dos machos.
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